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Grid SoftwareObjectSpecification

1 Abstract

Thisdocumenprovidesaformal specificatiorfor softwareobjectsn theGrid environment.Thesoftwaredeployed
on a computeresourcds at leastasimportantasthe availablememoryor processingpower. Consequentlyresource
allocatorsfor the Grid neecto take this informationinto account. As anexampleconsideranapplicationthatrequires
the LAPACK libraries. Supposdwo machinesareavailablefor thejob, onewith LAPACK installed,andonewithout.
Giventhe applicationrequirementsthe resourceallocatorshouldchoosethe machinewith LAPACK installed. This
documentdefineshaselineobjectclassego supportthatoperation.
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2 Intr oduction

In animportantsensethe Grid is only asusefulasthe software deployed uponits nodes. Application software
oftenrequiresspecificlibrariesto function. Resourceselectionprocesseshouldtake theserequirementénto account
whenselectingcomputenodeson the Grid.

A simpleapproacho maintainingsoftware deploymentinformationfor the Grid is to requireall Grid nodesto
maintaina standardsuite of software. This approachrequiresGrid applicationdevelopersto write applicationsthat
male useof only theapproredsoftware. Furthermoresoftwareupgradesieedto be appliedglobally andacrosamul-
tiple administratve domains.This approachworksreasonablyvell for small Grid computingprojects(e.g. GrADS),
but is neitherscalablenor desirablan thelarge.

A betterapproachs to storesoftwaredeploymentinformationfor eachGrid nodein the Grid InformationServices.
Oncethis informationis available,resourceselectionprocessethatmake useof it canbe designed.

This documenprovidesaformal specificatiorfor softwareobjectsin the Grid InformationServicesrvironment.
Objectspecificationareprovidedin the GOS[?] format.

Theobjectspecificationsutlinedin thisdocumentrederivedfrom theBasiclnteroperabilityDataModel (BIDM),
IEEE Standardl420.1[?]. Building uponthe BIDM allows the Grid Information Servicesto leveragethe standard
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andary toolsthat supportit. Section3 describeghe BIDM. Section4 presentspecificationdor GridSoftware and
attendantlassesn GOSformat.

3 BIDM

The IEEE developedthe BIDM in conjunctionwith the ReuselLibrary InteroperabilityGroup(RIG) asa standard
for encodingsoftware metadatan aninteroperablenanner The IEEE hasextendedthe core BIDM to cover asset
certificationandintellectualpropertyrights; thesemayalsobe of useto the Grid community Additionally, the NHSE
hasextendedthe coreBIDM to cover softwaredeploymentinformation.

BIDM metadatds eitheran attribute, or a relationship. Attributesdescribeobjects,while relationshipsconnect
objectsto oneanother The BIDM definedfive objectclassesAsset,Element,Library, OrganizationandRIG Object.
Of these AssetandElementareof mostinterest.

An Assetis definedasary reusableentity. Most often, this entity is software,althoughit mightbe documentation,
music,or books. For instancethe metadataboutLAPACK formsanAsset. Assetsmay alsocontainotherAssetsto
indicatestructuralhierarchies.For instance a RedHatAssetmight containAssetsdescribingthe Linux kernel,gcc,
andtheothercomponent®f a Linux system.

An Elementis a discretepieceof an Asset.An Elementmight be sourcecode,a makefile, manpagesopr alibrary
file. EachAssetmaycontainzeroor moreElements.

Additionally, the NHSE hasdefinedMachineandDeploymentclassesTheMachineclasswill likely besubsumed
by [?]. The Deploymentclassprimarily actsasa mappingbetweenAssetsandMachines. The Deployment, Asset,
andElementclasseshouldbe extendedo bettersupportthe Grid ervironment. Theseclassesarediscussedn detail
in section4.

A primary advantageof extendingthe BIDM to suit the needsof the Grid communityis the leveragingof pre-
existingtoolsanddata. TheNHSEhasdevelopedRepositoryin aBox (RIB) [?], atoolkit for maintainingnteroperable
onlinesoftwarecatalogs Combinedvith theNHSE extensiongo the BIDM, RIB providesorganizationsvith asimple
way to cataloganddisplaysoftwaredeploymentinformation. A largeamountof dataof valueto the Grid is available
in RIB repositoriesExtendingthe BIDM providesa simpleway to incorporatethis datainto the Grid.

4 Grid Software Objects

The object classesdefinedby the BIDM are not adequatdor usein the Grid asthey stand. Therefore,they
have beenextendedto increaseheir utility. Additionally, they have beenrenamedo conformto extant Grid naming
standardsBindingsfor GOSareprovided.

4.1 GridSoftware

The GridSoftware classis looselyequialentto the BIDM Assetclass.It represents softwarepackageor library.
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4.1.1 GridSoftwar e GOS Binding

GridSoftwareOBJECTCLASS

OoID 1.3.6.1.4.1.6757.?

DESCRIPTION "A softwarepackageor library”

STRUCTURAL

KEY software ::single,cis

+ version .:single,cis

MUST CONTAIN {
description ::single,cis;
domain ::single,cis;
keywords :multiple, cis;
documentation ::multiple, cis;

}

MAY CONTAIN {
targetErvironment :multiple, cis;
bugs :multiple, cis;
notes :multiple, cis;
contact ::single,cis;
language ::multiple, cis;
URL :multiple, cis;

}

software: Thenameof thesoftware.

version: Theversionnumberof the software.

description: A brief descriptionof the software.

domain: Theapplicationareaof the software,e.g. paralleltools.

keywords: A list of keywordsdescribingthe softwarefor index purposes.

documentation;: A URL pointingto documentatiofFAQs, userguides etc.) for the software.

targetEnvironment: ThecomputersystemOS,and/orcompilerrequiredby the software.

bugs: A descriptionof any know bugsin the software.

notes: Miscellaneousotesconcerninghe software.

contact: A pointof contactfor the software. This shouldpointto a GridPerson or GridOrganization.

language: Thelanguagehesoftwareis expressedn, e.g.Ada, German|DEF.

URL: A Uniform Resourcé ocatorfor moreinformationaboutthe software(e.g.,compaly homepageprojectweb-
site).

4.2 GridSoftwareDeployment

The GridSoftwareDeployment classis an expandedversionof the NHSE Deploymentextensionto the BIDM. It
representanactualdeploymentof a softwarepackageon a computeresource.
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4.2.1 GridSoftwar eDeploymentGOS Binding
GridSoftwareDeplgment OBJECT

CLASS

OoID 1.3.6.1.4.1.6757.?.?

DESCRIPTION "A deployment of software on a
computer”

STRUCTURAL

KEY software .:single,cis

+ hostname ::single,cis

MUST CONTAIN {

}

MAY CONTAIN {
dateOfDeplgment ::single,date;
deployedBy ::single,cis;
administeredBy ::single,cis;
binPath ::single,cis;
includeRath ::single,cis;
libPath .:single,cis;
manRath ::single,cis;
configuration ::single,cis;
usageNotes ::single,cis;
accessPort ::single,cis;
controlPort ::single,cis;
URL ::multiple, cis;

}

software: Thesoftwarethatis deployed. This shouldpointto a GridSoftware.

hostname: Thehostthe softwareis deployedon. This shouldpointto a GridComputeResource.

dateOfDeployment: Thedatethe softwarewasdeployed.

deployedBy: Theperson(syesponsibldor deploying the software. This shouldpointto a GridPerson or GridOrga-

nization.

administeredBy: The person(syesponsibldor maintainingthis softwaredeployment. This shouldpoint to a Grid-

Person or GridOrganization.

binPath: The pathto the software’s bin directory

includePath: Thepathto the softwaresincludedirectory

libPath: Thepathto thesoftwareslib directory

manPath: Thepathto thesoftware's manpages.

configuration: A brief descriptionof configurationparametersisedduringthebuild process.

usageNotes:Notesdescribingthe usageof this particularsoftwaredeployment.
accessBrt: Theportto contactto accesshe software,e.g.80for Apache.
controlPort: Theportto contactto controlthe software,e.g.23for FTP

URL: A Uniform Resourcé.ocatorfor moreinformationaboutthis softwaredeployment.
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5 Examples

This sectionprovidesseveral concreteexamplesof the GridSoftwareand GridSoftwareDeplymentobjects. Ex-
amplesareprovidedin LDIF format,althoughtheobjectdefinitionsaregeneraknougho permitotherrepresentations.
In fact,the RIB toolkit implementgheseobjectsin an SQL database.

dn: software=LAPACK, version=3.0, o=Gid

obj ectclass: GidSoftware

sof tware: LAPACK

version: 3.0

description: Linear Al gebra PACKage - provides FORTRAN routines for comon |inear al gebra ¢
domai n: Mat hemati cal Software

keywords: |inear algebra, nathematical software

docunentation: http://ww.netlib.org/lapack/

contact: |apack@s. utk. edu

| anguage: FORTRAN

dn: sof twar e=ATLAS, version=3.2, o=Gid

obj ectclass: GidSoftware

software: ATLAS

version: 3.2

description: Automatically Tuned Linear Al gebra Subkernels - provides optim zed BLAS routi
donmi n: Mat hematical Software

keywords: BLAS, |inear algebra, mathenatical software

docunentation: http://wwv. netlib.org/atlas/

contact: atlas@s. utk.edu

| anguage: C

dn: softwar e=LAPACK, host nane=di nah. cs. utk. edu, o=Gid
obj ectcl ass: G'i dSof t war eDepl oymnent

sof tware: LAPACK

host nane: di nah. cs. ut k. edu

depl oyedBy: Jereny M| ar

i ncl udePat h: /usr/local/include

libPath: /usr/local/lib

manPat h: /usr/ | ocal / man

dn: sof twar e=ATLAS, host name=di nah. cs. utk. edu, o=Gid

obj ectcl ass: G'i dSof t war eDepl oynent

software: ATLAS

host name: di nah. cs. utk. edu

depl oyedBy: Jereny M| ar

i ncl udePath: /usr/local/include

libPath: /usr/local/lib

manPat h: /usr/Il ocal / man

usageNotes: Libraries should be linked in the order -Ilapack -lcblas -1f77blas -latl as

6 Summary

In summarythe GIS needgo provide softwareandsoftwaredeploymentinformationto supportresourcealloca-
tion. Thesoftwareavailableonaresourcas atleastasimportantasits memoryor processospeed.The objectclasses
definedin Section4 provide baselinesupportfor this information.



